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Examiner Interviews 

The Examiner is thanked for his time and insight during a telephone conference on 
September 13^ 2007 and October 5, 2007, during which the teachings of the cited references 
were discussed in relation to the independent claims. During the October 5, 2007, the Examiner 
concluded that the claims as presented in this response would patentably distinguish claims 13, 

46, 50 and 54 over the prior art, particularly Lang, cited singularly or in combination in the Final 

Office Action. Also discussed during the October 5, 2007, Conference was the teachings of 
RIFT specifically that the pressure ratio in the two vacuum chambers of RIFT is substantially the 
same as pressure ratio in the two vacuum chambers of Lang. No agreement as to patentable 
distinction over RIFT was reached. 

REMARKS 

The Final Office Action dated March 23, 2007 has been carefully considered. By this 
Amendment, Claims 13, 14, 19, 26, 34, 35, 38, 44, 46, 49, 50, 53, 54 and 55 have been amended. 
Claims 13-15 and 18-27 and 34-57 are pending. Reconsideration of the application as amended 
is respectfully requested. 

Claim Rejections Under 35 U.S.C> $ 112 

Claims 46 aiid 54 have been euncndcd to include the step of; locatiufc the prcfoau on a 
mold . Claims 46 and 54 satisfy the requirements of 35 U.S.C. § 1 12, second paragraph. 

Claim Rejections Under 35 U.S.C. S 103 

Claims 13, 20-22, 25, 27 and 34 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Hooper (U.S. Patent No. 5,576,030) in view of Cochran (U.S. Patent No. 
5,1 1 6,21 6) and T.ang et al. (I LS. Patent No. 6,406,659). 

Claim 14 and 35 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Hooper (U.S. Patent No. 5,576,030) in view of Cochran et al. (U.S. Patent No. 5,1 1 6,216) and in 
further view of Lang et al. (U.S. Patent No. 6,406,659). 
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Claim 14 and 35 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Hooper (U.S. Patent No. 5,576,030) in view of Cochran et al. (U.S. Patent No. 5,116,216) and in 
further view of Lang et al. (U.S. Patent No. 6,406,659). 

Claim 15 and 36 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Hooper (U.S. Patent No. 5,576,030) in view of Cochran et al. (U.S. Patent No. 5,1 16,216) and in 
further view of Lang et al. (U.S. Patent No, 6,406,659) and White (U.S. Patent No. 5,427,725). 

Claim 1 8 and 37 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Hooper (U.S. Patent No. 5,576,030) in view of Cochran et al. (U.S. Patent No. 5,116,216) and in 
fiirther view of Palmer et al. (U.S. Patent No. 4,942,013). 

Claim 19 and 38 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Hooper (U.S. Patent No. 5,576,030) in view ufCuclinui el al. (U.S. Patent No. 5,1 16,216) and in 
further view of Lang et al. (U.S. Patent No. 6,406,659) and White (U.S. Patent No. 5,427,725). 

Claims 23, 24, 41 and 42 stand rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Hooper (U.S. Patent No. 5,576,030) in view of Cochran et al. (U.S. Patent No. 5,1 16,216) 
and in further view of Lnanara (U.S. Patent No. 5,364,584). 

Claim 26 and 44 stands r^'ected under 35 I LS.C § 1 n^(a) being nnpj^tfintnhlp; nvf^ 
Hooper (U.S. Patent No. 5,576,030) in view of Cochran et al. (U.S. Patent No. 5,1 16,216) and in 
further view of Stoeberl (U.S. Patent No. 4,120,632). 

Claim 25 and 43 stands rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Hooper (U.S. Patent No. 5,576,030) in view of Lang et al. (U.S. Patent No. 6,406,659). 

Claim 27 stands rejected under 35 U.S.C. § 103(a) as being unpatentable over Hooper 
(U.S. Patent No. 5,576,030) in view of Lang et al. (U.S. Patent No. 6,406,659). 

Claim 20-21 and 39-40 stands rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Hooper (U.S. Patent No. 5,576,030). 
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Claim 45 stands rejected under 35 U.S.C. § 1 03(a) as being unpatentable over Lang et al. 
(U.S. Patent No. 6,406,659). 

Claim 46, 47, 49, 54, 55 and 57 stand rejected under 35 U.S.C. § 103(a) as being 
vinpAtcntablo over Lduig ct al. (U.3. Patent Nu. 6,406,039). 

Claim 48 and 56 stand rejected under 35 U.S.C. § lUi(a) as bemg unpatentable over Lang 
et al, (U.S. Patent No. 6,406,659) in view of Cochran et al. (U.S. Patent No. 5,1 16,216). 

Claim 50-53 stand rejected tmder 35 U.S.C. § 103(a) as being unpatentable over Lang et 
al. (U.S. Patent No. 6,406,659) in view of Cochran et al. (U.S. Patent No. 5,1 16,216). 

The 35 U.S.C. § 103(a) rejections are respectfully traversed. 

Overview of Patentability 

As Will be shown below m the detailed analysis ot the cited reference and the pending 
claims, it is respectfully submitted that the present application discloses a number of features that 
are neither shown by the cited references nor suggested by any combination of cited references, 
including but not limited to: 

• forming a redundant double-bag arrangement in a resin-infusion method; 

• forming a redundant double-bag arrangement by sealing both an inner and an outer 

bag to a mold; 

• forming a redundant double-bag arrangement which provides a caul effect with 

respect to a preform when evacuated; 

• forming a redundant double-bag arrangement with a pair of vacuum chambers such 

that if one of the vacuum chambers fails, the other vacuum chamber substantially 
maintains vacuum integrity; 

• evacuating a pair of vacuum chambers such that an outer vacuum chamber collapses 

substantially against an inner vacuum chamber; 

12 of 44 

PAGE 14/47 ' RCVD AT 10/30/2007 6:33:20 PM [Eastern Daylight Time] * 8VR:USPTO-EFXRF-3/22 * DNI8:2738300 " CSID:5627979051 * DURATION (mm-ss}:26-10 



2007-10-30 15:37 The Boeing Company 



5627979051 » 



USPTO P 1 



Serial No. 09/731,945 
Art Unit 1732 

• evacuating a piir of vacuum chambers such that an inner vacuum chamber collapses 

substantially against a preform; 

• debulking the preform substantially by evacuating the vacuum chambers such that the 

outer vacuum chamber has a pressure greater than a pressure in the inner vacuxim 
chamber; 

• iafueing resin into the preform when the vacuum ohombero are evacuated such that 

the inner bag is substantially prevented from relaxing behind a wave front of resin 
when resin is infused into the preform; 

• evacuating the vacuum chambers such that the bags provide a caul effect with respect 

to the preform; 

• evacuating redundant vacuum chambers such that an outer vacuum chamber has a 

pressure greater than a pressure in an inner vacuum chamber; and 

• infusing resin into a preform while substantially maintaining evacuated pressure in 

the vacuxmi chambers. 

Accordingly, it ie reopectfuUy submitted that any method or apporatuo for roain infusion that 

includes any one of these features is patentable. In the pending claims, each of the independent 
claims includes at least one of these features. As such, it is respectfully submitted that the 
pending claim set is patentable and in condition for allowance. 

Detailed Analysis 
Claim 13 

Claim 13 recites a method for double vacuum chamber resin infusion. Among other 
steps, claim 13 states (with reference numerals added): 

sealingly bagging the preform (51) to the mold (50) with an inner bag (62) forming a first 
vacuum chamber; 

sealingly bagging the inner bag (62) to the mold (50) with an outer bag (64) forming a 
second vacuum chamber; 

evacuating the second vacuum chamber with the pressui'c In the second vacuum 
chamber being greater than the pressure in the first vacuum chamber; 
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Fig. 2 

As can be seen in FIG. 2, the method of claim 13 includes the utilization of two bags (i.e., the 
inner and outer bags 62 and 64) each of which are sealingly bagged to a mold 50 to form two 
vacuum chambers. Then, evacuating the second vacuum chamber with the pressure in the 
second vacuum chamber being greater than the pressixre in the first vacuum chamber. 

It is respectfully submitted that Hooper ('030) does not teach or suggest, among other 
things, the following features of claim 13: 

1 . sealingly bagging two bags to a mold; and 

2. forming two vacuum chambers. 

3 . evacuating the second vacuum chamber with the pressure in the second 
vacuum cliamber being greater than the pressure in the first vacuum chamber. 

Tlic Fiiittl Onicc Ai;Liuu dated August 20, 2007 sLaLea on page 2-3: 

-Hooper ('030 teaches the basic claimed process of making a fiber reinforces 
composite including, providing a preform laminate (20), placing said preform laminate 
(20) onto a mold (12), providing a first bag (32) against said mold (12) to form a first 
chamber, sealing a second bag which is a vacuum bag against said mold (12), drawing a 
vacuum onto said first bag and said second bag using port (16), a second port (44), 
and infusing resin using port (42) (see col. 4, line 43 through col. 5, line 33). (emphasis 
added). 
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It is respectfully submitted that this characterization of the Hooper patent is erroneous. 

As can be seen in FIGS. 2 and 3 from Hooper provided above, impervious flexible sheet 
(32) does not seal against mold (12) but rather appears to only extend to the edge of the layup 
(20). Accordingly, impervious flexible sheet (32) does not extend to the mold (12) and does not 
form a vacuum chamber. Indeed, Hooper confirms the same at col. 5, lines 4-1 2, by stating that 
impervious flexible sheet (32) has an area generally equal to the area of the lay-up 20. 

Further, as impervious flexible sheet (32) does not seal layup (20) against mold (12), 
Hooper fails to teach or suggest a first vacuum chamber as recited in claim 13. One skilled in the 
art can understand that the impervious flexible sheet (32) of Hooper functions as a resin infusion 
barrier to prevent mfused resin from migrating upwards away from layup (20) and into second 

sheet (34). Indeed, resin is infused through vacuum bag (36) and bcncatli impervious flexible 
sneet {32} via resm inlet port 42 and seahng tape {'S>i) (see col. 5, lines 22-26). Therefore, 
impervious flexible sheet (32) is a barrier ply and not a bag as used in claim 13. The name, 
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Impervious flexible sheet (32), further supports the position that it is a baorrier ply 
impervious to resin. 

The Final Office Action dated Axigust 20, 2007 further states on page 3: 

-Regarding claims 13 and 34, although Hooper (^030) teaches a first aud a second bags, 
Hooper ('030) does not teach that the first bag is a vacuum bag and is sealed to the mold, 
or mat the pressure in the second vacuum chamber is equal to or gi ealer iiiau iUv 
prfisfiiiri> in the first vncnnm chamber, (emphasis added). 

Again, Hooper teaches an impervious barrier to resin migration away from the preform 

ply (impervious flexible sheet (32) ) and a vacuum bag (32). The impervious flexible sheet (32) 
can not be categorized as a bag because it is not sealed along it perimeter as Hooper teaches is 

necessary to form a vacuum bag, for instance vacuum bag (36). Since impervious flexible sheet 

(32) does not have any type of edge seal and does not extend beyond the edge of the preform, it 

is a barrier ply not unlike peel ply 21 . Peel ply 21 allows resin distribution over and through it 

(col. 5 lines 47) while impervious flexible sheet (32) allows resin distribution under it only. 

Therefore Hooper teaches a ply (32) and a vacuum bag (32) and not first and a second 

bags" as characterized by the Examiner. 

Therefore, Hooper has only one vacuum chamber and only one vacuum bag 

FlxprtnHIn^ on flit-. Ifn-W nf f-nai-lilng oi* sii£»grrs< Iljii (jPiwn vml-.liliiu. cliaiiiVitiXs;, Hc»upt-r LIvaL **iin 

impervious sheet 36, generally referred to as 'vacuum bag* is placed over the second sheet 34 
and sealed by its marginal edges 37 to the mold surface 14 by means of a sealing tape 38 forming 
a sealed chamber 40" (see col. 5, lines 17-21). Accordingly, the sealed chamber 40 is the only 
sealed chamber that Hooper teaches and, as such^ Hooper has only one vacuimi chamber, not two 
as recited in claim 13. 

The Final OfSce Action dated August 20, 2007 states on page 3: 

-However, Lang et al teach a first (185) and second (189) vacuum bags, each sealed 
to the mold (183). (emphasis added). 

As Lang teaches "first (1 85) and second (1 89) vacuum bags, each sealed to the mold 
(183)" and as Hooper "does not teach that the first bag is a vacuum bag and is sealed to the 
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mold" and therefore has only one vacuum chamber, Lang is closer prior art than Hooper to the 
discussion of claim 13. 

Claim 13 further rccitca, amongst other steps: 

evacuating the second vacuum chamber with the pressure in the second vacuum chamber 
being greater than the pressure in the first vacuum chamber; 

The Final Office Action dated August 20, 2007 further states about Lang on page 3: 

. . Lang et al further teach that the vacuum or pressures in the first and second bags are 
separately manipulated to provide resin flow channels or resin distribution (9:60-10:28) 
. . . Thus, in view of the teaching to manipulate pressure in the two vacuum chambers 
(7:15-40, 8:38-46, and Claim 1), the particular pressures represent result effective 
variables that the ordinary artisan would modify, adjust, and optimize in order to provide 
resin channels or distribution, (emphasis added). 




FIG. 8 
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Lang teaches away fh>m Claim 13 as Lang et al, applies a differential pressure with the 
greater pressure on the preform side of the inner bag and a lesser pressure on the spacer system, 
outer bag side. Col. 7, lines 22-27 as follows: 

A resin pressure on the preform side of the flexible mold greater than the pressure in the 
channels below the surface of the flexible mold causes the flexible mold material 
between the channels and the preform to deform into the interior channels and thereby 
create resin distribution channels on the surface of the preform. 

Pressures in Lang's inner and the outer bags can be manipulated , . in llie twu vacuum 
chambers . , as suggested by the Examiner. . . the particular pressures represent result 

effective variables that the ordinary artisan would modify, adjust, and optimize in order to 

provide resin channels or distribution." Pressures within the bags can be manipulated, provided 

that the pressure in the inner bag remains greater than the pressure in the outer bag. 

Every embodiment of Lang relies upon the temporary creation of resin distribution 
channels to distribute the resin above the preform prior to resin flowing into the preform as stated 
in Col. 3, lines 46- 54 as follows: 

TTiough there are many features and embodiments of the present invention, the essence of 
the invention is a method and the related apparatus for molding a composite by infusing 
resin into a permeable preform, comprising the creation of temporary resin channels on 
the surface of the preform, flowing resin along the channels and from the channels into 
the prefonn, stopping the flow of resin, removing the temporary channels if desired, 
curing the resin in the preform and forming a composite. 

If the differential pressure of Claim 13 is applied to Lang, namely that a lesser pressure is 
applied to the preform side of the inner bag and a greater pressure on the spacer system between 
the inner and outer bag, then resin distribution channels 203 of Fig 10 above cannot be formed. 
It the pressure distribution of Claim 13 is applied to Lang the inner bag would not collapse 
against the individual spacer 191 as shown in Figure 10 and therefore no resin distribution 
channels 203 would be formed. Tliere would be nn menns to nhannel the rp.Rin ahovp thf* 
preform as taught by T^ng and at hesf a ponr quality infiisinn wnnlH nrnir 

The Final OflBce Action dated August 20, 2007 still further states about Lang on page 3: 
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Additionally, Lang et al teach that in at least one embodiment, it is desirable to maintain a 
vacuum on both sides of the flexible membrane such that the flexible membrane does not 
deform (5:44-46) such that the resin presses the flexible membrane open to create 
chauiicls (5:52-56), In mainliiiiihig a vacuum uu both sides of a flexible membrane such 
that the membrane docs not deform, it would have been obvious to use a second vacuum 
pressure equal to the first vacuum pressure during resin injection in order to avoid 
(iefnrmatinn of thft first fl(*vihle memhr^ne.. 

Lang also teaches away jfrom Claim 1 3 when Lang et al. applies equal pressure in both 
vacuum chambers in this one embodiment as noted by the Examiner. If a greater pressure is 
applied to the outer vacuum chamber in Lang, the greater pressure will prevent the "creating 
temporary resin distribution pathways on the surface of the preform" (3:39-40), by resin pressing 
against the mcmbiaiie or pusliing the inner bag between individual spacer 191 and against inter- 
connecting link 195 (Lang- Fig. 10 above). If a greater pressure exists in the outer vacuum 
chamber, Lang cannot form resin distribution channels or pathways and there will be no means 
to distribute resin over the surface of the preform. 

The Final Office Action dated August 20, 2007 states about Cochran on page 4: 

. . Cochran et al (*2 1 6) teach a resin impregnation process including, providing a 
fibrous prepreg (61), placing said prepreg (61) onto a mold (71), sealing a first vacuum 
bag (89) against said mold (12) to form a first vacuum chamber, sealing a vacuum cover 
(93) to form a second vacuum chamber, drawing a vacuum onto said first chamber and 
onto said second vacuum chamber such that the pressure within said second chamber 
is higher than the pressure within said first vacuum chamber and impregnating 
fibrous pre-preg by applying heat (see col. 5, line 60 through col. 6, line 1 1 and figure 
3). (emphasis added). 
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It is respectfully submitted that this characterization of the Cochran patent is erroneous. 

Vacuum cover (93) is sealed to vacuum bag (89) to form a second vacuum chamber. 
Vacuum cover (93) is not sealed to mold (71). Therefore, there is only one vacuum chamber 
chamber sealed to the mold unlike claim 13. 

The preform of Cochran is impregnated with resin prior to being placed between 
flexible bag 89 and steel base plate 71. By definition, a prepreg has already been impregnated, 
also called preimpregnated, with resin. Indeed, Cochran does not disclose or teach a means 
for resin infusion of the preform, let alone resin infusion of a preform after it is placed in a 
subsequently evacuated vacuum chamber. Claim 13 a dry preform into a vacuum chamber 
which is then evacuated prior to resin infusion. This distinction between impregnating a dry 
preform while in an evacuated vacuum chamber and placing an impregnated preform into a mold 
goes to the most fundamental distinction between composites. 
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Cochran also uses a hard inflexible vacuum cover (93) and a steel base plate 71 to 

claim 13. 

The application of heat in Cochran does not "inipregnate said fibrous pre-preg" as 
asserted by the Examiner. Again, the prepreg is pre-impregnated. The application of a vacuum 
along with the application of high heat removes voids between the plies, trapped gases and other 
volatiles from the prepreg and melts the pre-impregnated plies together (see coL 4, line 46-47 

and col. 5, line 60 through col. 6, line 14 and figure 3). Removing trapped gases and other 
volatiles trom the prepreg and raising the temperature to above the melting temperature of the 
resin fiutlicr distinguishes Cuchrdn from Claim 13. Indeed, Lang teaches that "the resins may be 
catalyzed for high temperature cure or room temperature cure and for various cures times as is 

compatible with the nccda of ilio molding pioccsa. Tlic icdln aliuuld be piupcil^ \^tiitx\y£.cd mid 

degassed prior tu injection into the preform cavity. The wide variety of useful resins and the 

methods of preparing the resin are all widely known in the art." (Col 3, lines 3-6). The resin 

infused in Claim 1 3 is in a liquid state prior to being "catalyzed" during the application of heat 
and pressure. Lang also teaches that resins are "degassed prior to injection into the preform 

cavity", so removing trapped gases and other volatiles occurs prior to resin injection and not 

from a prepreg within in a mold. Lang uses an entirely different type of resin than Cochran. 

The Cochran resin is not compatible with the Lang type of resin infusion. As the resin of 

Claim 13 is in liqmd form prior to and dxiring injection, no melting of the **pr0 imprognatod plioo 
together" needs to occur to make the resin flow. Therefore, Coohron teaches placing a preform 
in a mold with a liiglicr aeeoud olnauiibei picd^uie diou Uic pica^auic widiiii llic fiitiL vueuuiii 

chamber under high heat to melt prepreg plies together and remove trapped gases and other 
volatiles neither of which occurs in Claim 13. The teachings of Cochran are not applicable to the 
method of Claim 13. 

Cochran is not analogous art to Claim 13 as it teaches a method of curing 
preimpregnated material within hard tooling and not a method of resin impregnation of a 
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dry preform under VACuiun and one of ordinary Gkill in th^ art would not oombino Coohran 

with Lang. 

Again, Lang will not function if the pressures in Lang are modified as suggested by 
Cochran . . such that the pressure within said second chamber is higher than the pressure within 
said first vacuum chamber . . The temporary resin distribution channels, such as resin 
distribution channels 203, will not be formed and there will be no means for distributing the resin 
prior to infiision into the preform. 

Accordingly, it is respectfially submitted that a prima facie case of obviousness has not 
been established by the Patent Office becaxise the cited references do not provide any suggestion 
on how to combine or modify the references, with the combination or modification being 
sufficient to render Claim 1 3 obvious to one of ordinary skill in the art. Therefore, it is 
respectfially submitted that Claim 13 is patentable over the Hooper, Lang and Cochran patents 
and is in a condition for allowance. 

In the paper titled: Resin Infusion Under Flexible Tooling (RIFT): a review, here after 
referred to as RIFT, an embodiment "using a double vacuum bag" is disclosed on page 519, 
"DSM have also introduced a method using a double vacuum bag. Low vacuum (0.1) is initially 
applied to the inner bag to ligjitly compress the reinforcement. At this stage the fabric is 
manually pressed into comers of the mould. Vacuum is then raised to 0.5 bar after which the 
outer bag is put in place. An even distribution of vacuum has to be achieved between the films: a 
breather layer (synthetic tissue is used so that the resin ft-ont can be seen) is laid between each 
film. Vacuum between the films is then increased to 0.96 bar (gauge pressure). The increase in 
vacuum pressure between the films removes the danger of air into the tool through the bag. 
During laminate filling the inner vacuum is turned off, with resin inlets and outlets plugged. The 
outer bag vacuum is maintained in order to consolidate the laminate until the resin has cured." 

In RIFT, the vacuum in the inner vacuum chamber reaches a maximum of 0.5 bar while 
the vacuum in the outer bag reaches a pressure of 0.96 bar. Tlierefore RIFT has almost twice 
as much pressure in the inner chamber as in the outer chamber, which is not unlike Lang . 
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A higher pressure in the inner chamber of RIFT is the opposite of the method of Claim 13, 
which has a higher pressure in the outer vacuum chamber. 

Claims 14, 15, and 18-27 stand rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Hooper (U.S. Patent No. 5,576,030) in view of various combinations of Cochran et al. (U.S. 
Patent No. 5,1 16,216), Lang et al. (U.S. Patent No. 6,406,659), White (U.S; Patent No. 
5,427,725), Palmer et al. (U.S. Patent No. 4,942,013), Imanara (U.S. Patent No. 5,364,584), and 
Stoeberl (U.S. Patent No. 4,120,632), Each of these claims depends from Claim 13. For reasons 
analogous to those presented above in relation to Claim 13, it is respectfully submitted that each 
of the cited references, either alone or in combination, fails to teach or suggest the respective 
methods of Clauns 14, 15, and 18-27. 



Claim 34 

Claim 34 recites a method for double vacuum chamber resin infusion. Among other 
steps, Claim 34 states (Avith reference nxmierals added): 

bagging the preform (51) to the mold (50) with an inner bag (62) forming a first vacuum 
chamber; 

bagging the inner bag (62) to the mold (50) with an outer bag (64) forming a second 
vacuum chamber; 

evacuating the first vacuum chamber such that the first vacuum chamber collapses 

substantially against the preform; 
evacuating the second vacuum chamber such that the second vacuum chamber collapses 

substantially against the first vacuum chamber; 
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Fig. 2 



The Hooper patent is discussed above. In cx)ntrast to Claim 34, Hooper does not teach or 
suggest bagging with inner and outer bags to form first and second vacuum chambers. 
Accordingly, it is not possible for Hooper to evacuate the first and second vacumn chambers as 
recited in Claim 34. 

The Final Office Action dated August 20, 2007 further states about Lang on page 3: 

, . Lang et al further teach that the vacuum or pressures in the first and second bags are 
separately manipulated to provide resin flow channels or resin distribution (9:60-10:28), 
and doing so substantially collapses the second vacuum chamber against the first 
vacuum cliamber (Fig 10). (emphasis added). 

It is respectfully submitted that this characterization of the Lang patent is erroneous. 

Lang et al . . positions a spacer system (191) onto said inner bag, placing an outer 
vacuxmibag (189) onto said spacer system (191) to form a second vacuum chamber..." as stated 
by the Examiner in the office action dated July 11, 2006 and shown in Figures 9-12 of Lang et al. 
(Figure 10 above). Figure 10 shows an individual spacer 191 and an inter-connecting link 

1P5 located botwoon outer bag ISP and inner bag 185* The spaeer system (191) prevents 

the second vacuum chamber from collapsing substantially against the first vacuum 
chamber. 



OA of 44 



■PAGE 27/47 * RCVD AT 10^30/2007 6:33:20 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/22 * DNIS:2738300 * €510:5627979051 " DURATION (mm-ss):28-10. 



2007-10-30 15:45 The Boeing Company 



5627979051 » 



USPTO P 27/46 



Serial No. 09/731,945 
Art Unit 1732 




FIG. 13 

Lang states, "FIG. 13 shows the apparatus of FIG. 8 except the spacer system 197 and 
outer flexible membrane 189 are replaced with a bubble mat 213. The bubble mat is similar to 
that used as padding when shipping delicate items. . . . The flexible membrane 185 is deformed 
into the space between the bubbles to create temporary resin distribution channels." (9:1 1- 
19) 

When evacuated according to Lang, 185 deforms into the space between the bubbles to 
from channels or pathways and therefore relaxes away from the preform. The relaxed 185 
cannot substantially collapse against the preform. Lang et al. fails to anticipate Claim 34. 

Cochran et al, aleo failc to teach or cvLQQ&ct "avacuoting the oooond ^'aouuIXl ohombor ouoh 

that the second vacuum chamber collapses substantially against the first vacuum chambef*. 
Cochran has a first vacuum bag (89) sealed against the mold (12) to form a first vacuum 
chamber, but has a rigid vacuum cover (93) sealed against first vacuum bag (89) to form a 
second vacuum chamber. Vacuum cover (93) is not sealed against mold (12), but instead is 
sealed against first vacuum bag (89). Also, the vacuum cover (93) is rigid and cannot collapse 
against the first vacuum bag (89), so evacuating the second vacuum chamber such that the 
second vacuum chamber collapses substantially against the first vacuum chamber is impossible. 
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On page 519 of RIFT, an embodiment "using a double vacuxim bag" is disclosed. '*DSM 
have also introduced a method using a double vacuum bag. Low vacuuiu (0.1) is iiiiLially 
applied to the inner bag to lishtly compress the reinforcement. At this staee the fabric is 
manually pressed into comers of the mould. Vacuum is then raised to 0.5 bar after which the 
outer bag is put in place. An even distribution of vacuum has to be achieved between the films: a 
breather layer (synthetic tissue is used so that the resin front can be seen) is laid between each 
film. Vacuum between the films is then increased to 0.96 bar (gauge pressure). The increase in 

vaciuim pressxire between the films removee the danger of air into the tool through the bag. 

During laminate filling the inner vacuum is turned off, with resin inlets and outlets plugged. The 
outer bag vacuum is maintained in order to consolidate the laminate imtil the resin has cured.'* 

In RIFT, the vacuimi in the inner vacuum chamber reaches a maximum of 0.5 bar while 
the vacuum in the outer bag reaches a pressure of 0.96 bar. The inner vacuum bag will be 
pushed up towards the outer vacuum bag by the higher pressure in the inner vacuum chamber. 
This situation is similar to what is shown in Lang in Fig. 1 0. The pushing of the inner bag away 
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from the preform is also known as bag relaxation. The method of evacuating the inner bag to 0.5 
bar prior to evacuating the outer bag shows that the user of the RIFT method recognizes that any 
other order would not result in p\r\y pretbrm consolidation prior to resin infusion. Therefore, as 
RIFT has almost twice as much pressure in the inner chamber as in the outer chamber, the 
inner bag cannot substantially collapse against the preform when the outer bag is 
evacuated. 

RIFT also states that, "an even distribution of vacuum has to be achieved between the 
films: f\ hreatVier layftr (synthetic tissue is xised so that the resin front can be seen) is laid between 
each film." Therefore, RIFT places a breather layer between the inner and the outer vacuum 
bags. This breather layer prevents evacuating the second vacuum chamber such that the second 
vacuum chamber collapses substantially against the first vacuum chamber as stated in claim 34, 

Accordingly, it is respectfully submitted that a prima facie case of obviousness has not 
been established by the Patent Office because the cited references do not provide any suggestion 
on how to combine or modify the references, with the combination or modification being 
sufficient to render the method of Claim 34 obvious to one of ordinary skill in the art. Therefore, 
it is respectfully submitted that Claim 34 is patentable over Hooper, Lang and Cochran patents 

Qxxd RJFT cmd lo ixi a oonditioti for allowanoo. 

Claims 35-45 depend firom Claim 34. For reasons analogous to those presented above in 
relation to Claim 34, it is respectfully submitted that each of the cited references, either alone or 
in combination, fails to teach or suggest the respective methods of Claims 35-45. 

Claim 46 

Claim 46 recites a method for infiising with resin a preform disposed on a mold. Among 
other steps, Claim 46 states: 

evacuating the vacuum chambers such that the outer vacuum chamber has a pressure 
greater than a pressure in the inner vacuum chamber such that the inner bag is substantially 
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prevented from relaxing behind a wave front of resin when resin is infused into the 
perform; and 

infUsing resin into the preform while substantially maintaining the pressures in the 
vacuum chambers. 



Support for the amendment to Claim 46 can be found in the specification and in the 
following exemplary passage, but support relied upon is not limited to this section: 

[001 1] Our preferred double bag vacuum infusion process circumvents the Seemann 
(single bag) problems in that the inner and outer vacuum bags independently control the 

rooin food With this approach, the bag is never able to relax behhid the vri»vc fruul 

and the resulting composites have higher fiber volumes on average (with more precise 
control) and have uniform thickness with constant thickness preforms 

The Final Office Action dated August 20, 2007 states about Lang on page 10: 

-Lang teaches a method for infusing a preform with resin disposed on a mold, the method 
comprising: 



Forming a redundant double-bag arrangement by: 

Disposing an inner bag over the preform (FIG. 8, items 193 and 1 85); 

Sealing the inner bag to the mold to form an inner vacuum chamber defined by the 

inner bag and mold (Fig. 8); 
Disposing an outer bag over the inner bag (Fig.8, item 189); and 
Sealing the outer bag to the mold to form an outer vacuum chamber defined by the 

outer bag, the inner bag, and the mold (Fifi ^); 
Evacuating the vacuum chamber and inner vacuum chamber and infusing resin into 

the preform while substantially maintaining the pressures in the vacuum 

chambers (10:7-10, 5:33-64). 
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- - . . Lang et al further teach that the vacuum or pressures in the first and second bags are 
separately manipulated to provide resin flow channels or resin distribution (9:60-10:28), 
and doing so substantially collapses the second vacuum chamber against the first 
vacuum chamber (Fig 10). (emphasis added). 

Additionally, Lang et al teach that in at least one embodiment, it is desirable to maintain a 
vacuum on both sides of the flexible membrane such that the flexible membrane does not 
deform (5:44-46) such that the resin presses the flexible membrane open to create 
channels (5:52-56). hi maintaining a vacuum on both sides of a flexible membrane such 
that the membrane does not deform, it would have been obvious to use a second 
vacuum pressure equal to the first vacuum pressure during resin injection in order 
to avoid deformation of the first flexible membrane, (emphasis added). 

Yet again it is respectfully submitted that this characterization of the Lang patent is 
erroneous. 

Lang et al , . positions a spacer system (191) onto said inner bag, placing an outer 
vacuum bag (189) onto said spacer system (191) to form a second vacuum chamber...** as stated 
by the Examiner in the office action dated July 1 1 , 2006 and shown in Figures 9-12 of Lang et al. 
(Figure 10 above). Figure 10 shows an individual spacer 191 and an inter-connecting link 195 
located between outer bag 1 89 and inner bag 1 85. The spacer system (191) prevents the 
second vacuum chamber from collapsing substantiaUy against the first vacuum chamber. 

Lang also teaches away from Claim 46 when Lang et al. applies equal pressure in both 
vacuum chambers in this one embodiment as noted by the Examiner. If a greater pressure is 
applied to the outer vacuum chamber in Lang, resin distribution channels will prevent the 
"creating temporary resin distribution pathways on the surface of the preform" (3:39-40), by 
resin pressing against the membrane or higher pressure in the inner vacuum chamber pushing the 
inner bag between individual spacer 191 and against inter-connecting link 195 (Lang- Fig. 10 
above). If a greater pressure exists in the outer vacuum chamber, Lang cannot form resin 
distribution channels or pathways and there will be no means to distribute resin over the surface 
of the preform. 

Lang relies upon inner hag relaxatinn in help fnrm phnnneK or psithwsiys tn 
distribute the resin over the surface of the preform. Either the scenario with greater pressure 
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in the inner bag or equal pressure in both bags results in inner vacuum bag relaxation to form 
channels or pathways to distribute the resin over the surface of the preform as shown in figure 
10. Bag relaxation is contrary to the teaching to substantially prevent the inner bag from 
relaxing behind a wave front of resin when resin is infused into the preform. In paragraph 
10, Waldrop states, 'Sve have observed that the composite in areas where the bag has relaxed can 
have lower fiber volume, poor fiber volxime control, and lower mechanical properties than 
desired, because excess resin has filled the enlarged volume. The bag relaxation can produce a 
change in the intended thickness of the composite, so that in localized areas where relaxation has 
occurred the composite is thicker than intended." 

Bag relaxation may lead to mark off on the surface of the cured preform which is 
contrary to the teaching of Waldrop. hi paragraph 17, Waldrop etateo, ^'bag cide roughneoo and 

mark off is a common problem experienced with prepreg processing and bag liquid molding 
processes. Cauls and intensifiers are often used on the bag side of the laminate to improve 
surface fmish,** 

On page 519 of RIFT, an embodiment "using a double vacuum bag" is disclosed. "DSM 
have also introduced a method using a double vacuum bag. Low vacuum (0.1) is initially 
applied to the inner bag to lightly compress the reinforcement. At this stage the fabric is 
manually pressed into comers of the mould. Vacuum is then raised to 0.5 bar after which the 
outer ba^ is put in place. An even distribution of vacuum has to be achieved between the films: a 
breather layer (synthetic tissue is used so that the resin firont can be seen) is laid between each 
film. Vacuum between the films is then increased to 0.96 bar (gauge pressure). The increase in 
vacuum pressure between the films removes the danger of air into the tool through the bag. 
During laminate filling the inner vacuum is turned off, with resin inlets and outlets plugged. The 
outer bag vacuum is maintained in order to consolidate the laminate until the resin has cured." 

In RIFT, the vacuum in the inner vacuum chamber reaches a maximum of 0.5 bar while 
the vacuum in the outer bag reaches a pressure of 0.96 bar. Therefore the pressure in the inner 
bag is greater than the pressure in the outer bag. The inner vacuum bag will be pushed up 
towards the outer vacuum bag by the higher pressure in the inner vacuum chamber. This 
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situation is similar to what is shown in Lang in Fig. 10. The pushing of the inner bag away from 
the preform is known as bag relaxation. When RIFT evacuates the outer chamber to 0.96 bar 
and then infuses resin, the combination of the greater pressure in the inner bag and the 
resin wave front during infusion pushes against the inner bag away from the preform a 
condition caller bag relaxation resulting in undesirable higher resin volume in the final 
product. 

REFT does not describe evacuating the vacuum chambers such that the outer vacuum 
chamber has a pressure greater than a pressure in the inner vacuum chamber such that the irmer 
bag is substantially prevented from relaxing behind a wave front of resin when resin is infused 
into tlie perfonu an sldLed in claim 46. 

Accordingly, it is respectfully submitted that a prima facie case of obviousness has not been 
established by the Patent Office because the cited references do not provide any suggestion on 
how to combine or modify the references, with the combination or modification being sufficient 
to render the method of Claim 46 obvious to one of ordinary skill. 

Claim 50 

Claim 50 recites a method for infusing with resin a preform disposed on a mold. Among 
other steps, Claim 50 states: 

forming redundant vacuum chambers about the perform such that: . . . 
debulking the preform substantiaUy by evacuating the vacuum chambers 

such that the outer vacuum chamber has a pressure greater than a 

pressure in the inner vacuum chamber; 
if one of the vacuum chambers faUs, the other vacuum chamber maintains the 
preform substantially debuUced by maintaining vacuum integrity; 
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Fig. 2 

As can he sf:ftn in FTO. ?, t"h<* TnelTinH nf rlaim SO incJndes the iitilizfltion of two hags (i.e., the 

inner and outer bags 62 and 64) each of which are sealingly bagged to a mold 50 to form two 
vacuxam chambers. 

It is respectfully submitted that Laiig cl id. (U.S. PaLciiL No. 6,406,659) in view of 
Cochran et al. (U.S, Patent No. 5,11 6,216). does not teach or suggest, among other things, the 
following features of claim 50; 

1 . forming redundant vacuum chambers about the perform such that; . . . 

2. debulking the preform substantially by evacuating the vacuum chambers such that the 

outer vacutmi chamber has a pressure greater than a pressure in the inner vacuum 

3. if one of the vacuiun chambers fails, the other vacuum chamber maintains the preform 

substantially debulked by maintaining vacuum integrity. 

The Final Office Action dated August 20, 2007 states on page 14: 

Long tcaohos a method for infuaing a preform with rcain dispodcd on a mold, the method 
comprising: 

Forming a redundant double-bag arrangement by: 

Evacuating the vacuum chamber and inner vacuum chamber and infusing resin into 
the preform while substantially maintaining the pressures in the vacuum 
chambers (10:7-10, 5:33-64). 
Lang does not specifically teach (a) if one of the vacuum chambers fails, the other 
maintains vacuum integrity, and (h) the <*vj^cu?^Tion of the vaciuTm chambers such that The 
. outer chamber has a pressure approximately equal to or greater than a pressure in the 
inner vacuum chamber. 
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However J these aspectc of the invention would have been pnma taoic obvious tor the 
following reasons: 

(a) Cochran teaches first and second chambers that are individually pumped by first and 
second vacuums (5:22-24). In the combination of Lang, which provides first and 
second vacuum chambers, and Cocliran, which provides indcpendeiil pumping using 
a first and second vacuum chambers, the double bag arrangement of Lang would * 
maintain vacuum integrity in the case of failure of one vacuum chamber. 

(b) Lang teaches that the vacuum or pressures in the first and second bags are separately 
manipulated to provide resin flow channels or resin distribution (9:60-10:28), and 
doing so subsLaiitiall> collapses llic scv;uud vai^uuiii chamber agdiiist Qic first vacuum 
chamber (Fig. 10), resulting in resin flow channels (203), Thus, in view of the 
teaching to manipulate pressure in the two vacuum chambers (7:15-40, 8:38-46, and 
Claim 1), the particular pressures represent result effective variables that the 
ordinary artisan would modify, adjust, and optimize in order to provide resin 
channels or distribution. Additionally, Lang teaches that in at least one 
embodiment, it is desirable to maintain a vacuum on both sides of the flexible 
membrane such that the flexible membrane does not deform (5:44-46) such that the 
resin presses the flexible membrane open to create channels (5:52-56). In 

rLiaiiataIi:img a va^ruwai on botli sMc&> of a Hc/Liblo uiwiiWaiitj buvh Uie nieiiibrunt? does 

not deform, it would have been obvious to use a second vacuum prcssui c equal to tlic 
Hist vacuum picssuic duihi^ icshi lujccUuii in uiUcr tu avoid UeA^rmaLlon of Ltie nrsi 
fiexit)le membrane. 

It would have been prima facie obvious to one of ordinary skill in the art at the time of 
the invention to incorporate the method of Cochran into that of Lang because Lang 
clcaily suggcsUi die abilily lu adjust die vacuum levels in die two chambers separately, 
which the first and second vacuum of Cochran would provide. 

(emphasis added). 

Claim 50 fiirther recites, amongst other steps: 
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FIG. 8 




Lang teaches away from Claim 50 as Lang et al. applies a differential pressure with the 

yo-trater pressure on the preform cide of the inner baa and a lee&er pressure on the Gpacor fiyRtom, 

outer bag side, CoL 7, hues 22-27 as follows: 

A resin pressure on the preform side of the flexible mold greater than the pressure in the 
channels below the surface of the flexible mold causes the flexible mold material 
between the channels and the preform to deform into the interior channels and thereby 
create resin distribution channels on the surface of the preform. 

Yet again it is respectfully submitted that this characterization of the Long patent ia 
erroneous. 

Lang et al . , positions a spacer system (1 91 ) onto said inner bag, placing an outer 
vacuum bag (189) onto said spacer system (191) to form a second vacuum chamber. . as stated 
by the Examiner in the office action dated July 1 1, 2006 and shown in Figures 9-12 of Lang et al. 
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(Figure 10 above). During evacuation of both the inner and the outer vacuum chambers, a higher 
pressure in the inner vacuum chamber presses the inner bag against spacer system (191) and 
away from the preform. The preform may reach a state of being less than substantially debulked 
as the inner chamber pressure is higher than that of the outer chamber. The inner bag forms 
channels or pathways for the resin to move across the top of the preform during resin infusion. 
Pushing the inner bag away from the preform to form channels for resin movement on top of the 
preform is bag relaxation away from the preform. Once the Lang inner bag relaxes, the preform 
will begin to swell. The preform will swell even more in Lang as the relaxed bag channels resin 
into the preform. Any preform swelling increases preform size away from its most debulked 
state* Bag relaxation prevents the preform from being substantially debulked and remaining 
substantially debulked during resin infusion. 

Lang does not outer vacuum chamber with a pressure greater than a pressure in the inner 
vacuum chamber, indeed the opposite is the case. Therefore, Lang does not reach the 
substantially debulking the preform, nor can Lang maintain the preform as substantially 
debulked during resin infusion. 

Tlic Exmuiiicr notes UmL llic it^&iii itself alsu pushes llic imicr bag away fruiii Qic prcfurui 
when he states that "the resin presses the flexible membrane open to create channels (5:52-56). 
In maintaining a vacuum on both sides of a flexible membrane such that the membrane does not 
deform, it would have been obvious to use a second vacuum pressure equal to the first 

vnrnnm presisiire during resin injection ..." If tho rctiin can push the inner bag away from 
the preform to form resin channels when the pressure in both bags are equal, the resin can 
certainly push the inner bag away from the preform when the higher inner chamber 
pressure helps the pushing by pushing the inner bag into channels against 191 as explained 
in the paragraph above. When the resin wave front pushes the inner bag away from the 
preform during resin infusion, it creates bag relaxation. Once the Lang inner bag relaxes, the 
preform will begin to swell. The preform will swell even more in Lang as the relaxed bag 
channels resin into the preform. Any preform swelling increases preform size away from its 
most debulked state. Bag relaxation prevents the preform from being substantially debulked and 
remaining substantially debulked during resin infusion. 
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Lang also teaches away from Claim 50 when Lang et al, applies equal pressure in both 
vacuum chambers. When the resin wave front pushes the inner bag away from the preform 
during resin inftision, it creates bag relaxation. Once the Lang inner bag relaxes, the preform 

will 'bv^i^x to ow«ll. TXxv ^xsfC\ji:xij. >vill uwwll vn vzi xuurw in Luji^ uti ttiw rulu?ivU bug ohcLnnols rcoin 

into th e preform . Any preform swel 1 i n g i n rrea <ie5; prf^form .q i a wa y from t ts mo st d ebn Iked 
state. Bag relaxation prevents the preform from being substantially debulked and remaining 
substantially debulked during resin infusion. 

If a greater pressure is applied to the outer vacuum chamber in Lang, resin distribution 
cnannels will prevent ttie "creating temporary resm distribution pathways on ttie surtace ot the 
preform" (3:39-40), by resin pressing against the membrane or higher pressure in the inner 
vacuum chamber pushing the inner bag between individual spacer 191 and against inter- 
connecting link 195 (Lang- Fig. 10 above). 

If the differential pressure of Claim 50 is applied to Lang, namely that a lesser pressure is 
applied to the preform side of the irmer bag and a greater pressure on the spacer system between 
the inner and outer bag or if both pressures are equal, then resin distribution channels 203 of Fig 
10 over the surface of the preform cannot be formed. 

The Final Office Action dated August 20, 2007 states about Cochran on page 4: 

. . Cochran et al ('216) teach a resin impregnation process including, providing a 
fibrous prepreg (61), placing said prepreg (61) onto a mold (71), sealing a first vacuum 
bag (89) against said mold (12) to form a first vacuum chamber, sealing a vacuum cover 
(93) to form a second vacuum chamber, drawing a vacuum onto said first chamber and 
onto said second vacuum chamber such that the pressure witliin said second chamber 
is higher than the pressure within said first vacuum chamber and impregnating 
fibrous pre-preg by applying heat (see col. 5, line 60 through col. 6, line 1 1 and figure 
3). (emphasis added). 
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It is respectfully submitted that this characterization of the Cochran patent is erroneous. 

Vacuum cover (93) is sealed to vacuum bag (89) to form a second vacuum chamber. 
Vacuum cover (93) is not sealed to mold (71). 

By definition, a prepreg has ahready been impregnated with resin. Indeed, the preform of 
Cochran is impregnated with resin prior to being placed between flexible bag 89 and steel base 
plate 71 . Cochran does not disclose or teach a means for resin infusion of the preform, let alone 
resin infusion of a preform after it is placed in a mold. Claim 50 infuses resin into a dry preform 
after it is placed into the mold. This distinction between impregnating a dry preform while in a 
mold and placing an impregnated preform into a mold goes to the most fundamental distinction 
between composites. 

The application of heat in Cochran does not '^impregnate said fibrous pre-preg^' as 
asserted by the Examiner. Again, the prepreg is pre-impregnated. The application of a 
vacuum along with the application of high heat removes voids between the plies, trapped gases 
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and other volatiles from the prepreg and melts the pre-impregnated plies together (see col. 4, line 
46-47 and col. 5, line 60 through col. 6, hne 14 and jfigure 3). Removing trapped gases and other 
volatiles from the prepreg and raising the temperature to above the melting temperature of the 
resin further distinguishes Cochran from Claim 50. Indeed, Lang teaches that "the resins may be 
catalyzed for high temperature cure or room temperature cure and for various cures times as is 
compatible with the needs of the molding process. The resin should be properly catalyzed and 
degassed prior to injection into the preform cavity. The wide variety of useful resins and the 
methods of preparing the resin are all widely known in the art." (Col 3, lines 3-6). The resin 
infused in Claim 50 is in a liquid state prior to being "catalyzed" during the application of heat 
and pressure. Lang also teaches that resins are "degassed prior to injection into the preform 
cavity", so removing trapped gases and other volatiles occurs prior to resin injection and not 
from a prepreg within in a mold. As the resin of Claim 50 is in liquid form prior to and during 
injection^ no melting of the "pre-impregnated plies together'' neer?s: to occur to make the resin 
flow. Therefore, Cochran teaches placing a preform in a mold with a higher second chamber 
pressure than the pressure within the first vacuum chamber under high heat to melt prepreg plies 
together and remove trapped gases and other volatiles neither of which occurs in Claim 50. The 

toaohingo of Coohran aro not applicable to tho ixiothod of Claim 50. 

Cochran ia not analogous eu*t to Claim 50 aiid oiic uf uiJiiitu^ skill Lii tlic mt wuuld nut 
combine Cochran with Lang. 

£veii so, Lang will not function if tho pressures aro modiJQed as suggostod by the 
method of Cochran 'S.. such that the pressure within said second chamber is higher than 
the pressure within said first vacuum chamber The temporary resin distribution 
channels, such as resin distribution channels 203, will not be formed and there will be no 
means for distributing the resin prior to infusion into the preform. The Modified Lang 
preform will have poor resin impregnation at best with areas of over saturation, areas of 

i-osin ctftt-irntion, povovit^r^ voidc ond avoao of low flhot* "v^olumo. x\Joo opaoor oyotom (IPl) of 

Lang would scivc no ptupufiic when the lucLliod uf Cochran is used on Lang. 
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On page 519 of RIFT, an embodiment 'Rising a double vacuum bag" is disclosed. **DSM 
have also introduced a method using a double vacuum bag. "DSM have also introduced a 
method using a double vacuum bag. Low vacuum (0.1) is initially applied to the iimer bag to 
lightly compress the reinforcement. At this stage the fabric is manually pressed into comers of 
the mould. Vacuum is then raised to 0.5 bar after which the outer bag is put in place. An even 
diDtribution of vacuum hQ3 to be achieved bctwcxm the filma: a breather layer (aynthctic tisauc is 
used so that the resin front can be seen) is laid between each film. Vacuum between the fiUiis is 
then increased to 0.96 bar (gauge pressure). The increase in vacuimi pressure between the films 
removes the danger of air into the tool through the bag. During laminate filling the inner vacuum 
is turned off, with resin inlets and outlets plugged. The outer bag vacuum is maintained in order 
to consohdate the laminate until the resin has cured." 

In RIFT, the vacuum in the inner vacuum chamber reaches q. maximum of 0.5 bar while 
the vacuum in the outer bag reaches a pressure of 0.96 bar. The 0.5 bar vacuum in the inner 
vacuiim chamber will not substantially debulk the preform and it will not maintain the preform 
as RiibRtantially H^hnlVM during resin infiision. As in Lang, when the outer vacuum chamber 

vacuum reaches 0.96 bar, the high inner chamber pressure will push the inner bag away from the 
preform and towards the outer vacuum chamber. This is bag relaxation of the inner bag. Once 
the RIFT inner bag relaxes, the preform will begin to swell. Any preform swelling increases 
preform size away from its most debulked state. Bag relaxation prevents the preform from being 
substantially debulked and remaining substantially debulked during resin infusion. 

After evacuation ofthe RIFT vacuum chambers, resin infiision can begin. As the bag 
has been relaxed away from the preform, as explained in the proceeding paragraph, the resin 
wave firont will also push the inner bag away from the preform thus increasing bag relaxation. 
Resin infusion into the swelling preform will increase preform swelling. Any preform swelling 
increases preform size away from its most debulked state. Bag relaxation prevents the preform 
from being substantially debulked and remaining substantially debulked during resin infusion. 

Accordingly, it is respectfully submitted that a prima facie case of obviousness has not 
been established by the Patent Office because the cited references do not provide any suggestion 
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on how to combine or modify the references, with the combination or modification being 
sufficient to render Claim 50 obvious to one of ordinary skill in the art. Therefore, it is 
respect fli 11 y submitted that Claim 50 is patentable over the Lang and Cochran patents or the 
RIFT paper zmd is in a condition for allowance. 

Claims 51-53 depend from Claim 50. For reasons analogous to those presented above in 
relation to Claim 50, it is respectfully submitted that each of the cited references, either alone or 
in combination, fails to teach or suggest the respective methods of Claims 51-53, 

Claim 54 

Claim 54 recites a method for infusing with resin a preform disposed on a mold. Among 
other steps. Claim 34 states; 

evacuating the vacuum chambers such that the bags provide a caul effect with 
respect to the preform; and 

infusing resin into the preform when the vacuum chambers are evacuated such that 
the inner bag is substantiallv prevented from relaxing behind a wave front of resin when 
resin is infused into the perform. 




Fig, 2 

Support for the amendment to Claim 54 can be foimd in the specification and in the 
following exemplary passage, but support relied upon is not limited to this section: 
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[001 1] Our preferred double bag vacuum infusion process circumvents the Seemami 
(single bag) problems in that the iimer and outer vacuum bags independently control the 

resin feed With this approach, the bag is never able to relax behind the wave front 

and the resulting composites have higher fiber volumes on average (with more precise 
control) and have uniform thickness with constant thickness preforms 

The Final Office Action dated August 20, 2007 states about Lang on page 10: 

-. . . Lang does not explicitly teach a **caul effect", however, it ie submitted that in view of 
the evacuation of the chamber sai*rouudlug the preforni it would have been ubviuus 
that the chamber would compress such that it would obviously provide a caul effect. 

Yet again it is respectfully submitted that this characterization of the Lang patent is 
erroneous. 

Lang et al **, positions a spacer system (191) onto said inner bag, placing an outer 
vacuum bag (189) onto said spacer system (191) to form a second vacuum chamber,,." as stated 
by the Examiner in the office action dated July 1 1, 2006 and shown in Figures 9-12 of Lang et al. 
(Figure 10 above). During evacuation of both the inner and the outer vacuum chambers, a higher 
picssuic In Uic timer vacuum ctiamtjcr presses Oie Inner tjag againsi spacer system {^L9i) ana 
away from the preform. The inner bag forms channels or pathways for the resin to move across 
the Ojp uf the picfuiiu duiiiig i csia hifusiuu. The stpacer system (191) and tlie blgber pressure 
in the inner vacuum chamber prevent the first vacuum chamber from collapsing 
substantlaliy against the preform. Pushing the inner bag away from the preform to form 

channels for resin movement on top of the preform is bag relaxation away from the preform, 

Wiien Tiie In nor Dag Has reiaxaa away from me prerorm, it cannot proviao a *"caul ottocf" 

to the preform. 

The Examiner notes that the resin itself also pushes the inner bag away from the preform 
when he states that 'Hhe resin presses the flexible membrane open to create chaimels (5:52-56). 
In maintaining a vacuum on both sides of a flexible membrane such that the membrane does not 
deform, it would have been obvious to use a second vacuum pressure equal to the first 
vacuum pressure during resin injection ..." If the resin can push the inner bag away from 
the preform to form resin channels when the pressure in both bags are equal, the resin can 

certainly push the inner bag away from the prefoi-m Tvhen the higher inner chamber 
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pressure helps the pushing as explained in the paragraph above. When the resin wave front 
pushes the inner bag away from the preform during resin infusion, it creates bag relaxation. 
When the inner bag has relaxed away from the preform, it cannot provide a ^caul efTect" 
to the preform* 

Figure 10 shows an individual spacer 191 and an inter-connecting link 195 located 
between outer bag 1 89 and inner bag 1 85. The spacer system (191) located between the outer 
bag 189 and inner bag 185 preventis the second vacuum chamber from collapsing 
substantially against the first vacuum chamber. 

Bag relaxation may lead to mark off on the surface of the cured preform which is 
contrary to the teaching of Waldrop. In paragraph 17, Waldrop states, *l3ag side roughness and 
mark off iG a common problem experienced with prepreg proccaaing and bag liquid molding 
processes. Cauls and intensifiers are often used on the bag side of the laminate to improve 
surface finish." 

On page 519 of RIFT, an embodiment 'Rising a double vacuum bag" is disclosed, "DSM 
have also introduced a method using a double vacuum bag. Low vacuum (O.l) is initially 
applied to the inner bag to lightly compress the reinforcement. At this stage the fabric is 
manually pressed into comers of the mould. Vacuum is then raised to 0.5 bar after which the 
outer bag is put in place. An even distribution of vacuum has to be achieved between the films: a 

breather layer (aynthctic tiasuc is used so tliat tlic ic»ux fiont Cidii be sccu) i& laid bclwccu each 

film. Vacuum between the films is then increased to 0.96 bar (gauge pressure). The increase in 
vacuum pressure between the films removes the danger of air into the tool through the bag. 
Diiring laminate filling the inner vacuum is turned off, with resin inlets and outlets plugged. The 
outer bag vacuum is maintained in order to consolidate the laminate until the resin has cured." 

In RIFT, the vacuum in the iimer vacuum chamber reaches a maximum of 0.5 bar while 
the vacuum in the outer bag reaches a pressure of 0.96 bar. Therefore the pressure in the inner 
bag is greater than the pressure in the outer bag. The inner vacuum bag will be pmhed up 
towards the outer vacuum bag by the higher pressure in the inner vacuum chamber. This 
situation is similar to what is shown in Lang in Fig. 10. The pushing of the inner bag away firom 

4?. of 44 

PAGE 49/47 ■ RCVD AT 10/30/2007 6:33:20 PM [Eastern Daylight Time] * 8VR:USPTO-EFXRF-3/22 * DNI8:273830D * €810:5627979051 ' DURATION (mm-ss):26-10 



2007-10-30 15:56 The Boeing Company 5627979051 » USPTO P 45/46 

Serial No. 09/73 1,945 
Art Unit 1732 

the preform is known as bag relaxation. When RIFT evacuates the outer chamber to 0.96 bar 
and then infuses resin, the combination of the greater pressure in the inner bag and the 
resin wave front during infusion pushes the inner bag away from the preform. When the 
inner bag has relaxed away from the preform, it cannot provide a "caul effect'* to the 
preform. 

RIFT does not describe evacuating the vacuum chambers such that the outer vacuum 
chamber has a pressure greater than a pressure in the inner vacuum chamber such that the inner 
bag is substantially prevented from relaxing behind a wave front of resin when resin is infused 
into the perform as stated in claim 46. 

RIFT has a breather located between the outer bag and inner bag. This breather 
prevontfi the second vacuum chamber from collapsing substantially against the first 
vacuum chamber. 

Accordingly, it is respectfully submitted that a prima facie case of obviousness has not 
been established by the Patent Office because the cited references do not provide any suggestion 
on how to combine or modify the references, with the combination or modification being 
sufficient to render the method of Claim 54 obvious to one of ordinary skill in the art. Therefore, 
it is respectfully submitted that Claim 54 is patentable over Lang and RIFT and is in a condition 
for allowance. 

Claims 55-57 depend from Claim 54, For reasons aiidlo^uu;:^ tu tliuse prc:sciiLed above in 
relation to Claim 54, it is respectfiilly snbmittecl ths^t each of the cited references, either alone or 
in combination, fails to teach or suggest the respective methods of Claims 55-57. 

CONCLUSION 

In view of the foregoing, and the remarks presented above, it is respectfully submitted 
max the present application Is In condition for allowance. As sucn, me issuance ol a Notice ot 
Allowance is therefore respectfully requested. In order to expedite the examination of the 
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present application, the Examiner is encx)urQged to contact the undersigned attorney in order to 
resolve any remaining issues. 

It is not believed that extensions of time or fees for net addition of claims are required, 
beyond those that may otherwise be provided for in documents accompanying this paper. 
However, in the event that additional extensions of time are necessary to allow consideration of 
this paper, such extensions are hereby petitioned under 37 CFR § 1.136(a), and any fee required 
therefore (including fees for net addition of claims) is hereby authorized to be charged to Deposit 
Account No. 18-1730. 



Respectfully submitted. 




Brett Halperin 
Registration No. 46,478 
(562)797-9013 
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